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f 54) Title* A WAFER RETAINER FOR RETAINING A WAFER TO BE POLISHED AND A MFITJOD FOR 
(54) liue. ^ V/AFER RETAINER TO/FROM A BASE PLATE OF A POLISHING MACHINE 

(57) Abstract 

A wafer retainer for ictaining a wafer to be polished 
according to the present invention includes: a foam layer (2) 
capable of adsorbing a wafer on a surface of the foam layer (2) 
in a detachable maimer, a pressure-sensitive adhesive layer (3) 
for attaching the foam layer (2) to a base plate (7) of a polishing 
machine; and a release sheet (4) attached to tiie pressure-sensitive 
adhesive layer (3) in a releasable manner, wherein the pressure- 
sensitive adhesive layer (3) includes an adhesive composition 
containing a polymer, the polymer having a first-order melt 
transition in a temperature range nairowcr than 15 'C. Thus, 
the present invention provides a wafer retainer and a method 
for attaching/detachmg die wafer retainer to/from a base plate of 
a polishing machine such that the wafer retainer can be peeled 
off the base plate by simply cooling the base plate (7) and the \^ 
adhesive layer (3) of the wafer retainer, thereby facilitadng the ; 
exchanging or replacement of the wafer retainer occurring after / 
each polishing process. 
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DESCRIPTION 

A WAFER RETAINER FOR RETAINING A WAFER TO BE POLISHED 

AND 

5 A METHOD FOR ATTACHING/DETACHING THE WAFER RETAINER 

TO/FROM A BASE PLATE OF A POLISHING MACHINE 

TECHNICAL FIELD 

10 The present Invention relates to a retainer used 

for retaining a workpieca to be polished, such as a 
semiconductor wafer, when the workpiece is placed on a 
base plate of a polishing machine for polishing, and a 
method for attaching/detaching the retainer to/from the 

15 base plate of the polishing machine. 

BACKGROUND ART 

In recent years in the semiconductor Industry, 
20 the integration level of ICa has rapidly increased. It 
has increased from 4M to 16M and is now proceeding to the 
64M level. 

In light of the above circumstances, demand for 
25 a, wafer having a higher -quality surface from which XCs 
are formed has increased. in order to increase the 
integration level of ICs, aside from improvement on the 
chemical and electrical properties of the wafer, reduc- 
tion of the minimum width allocated for devices to be 
30 formed on the wafer is increasingly demanded. Now, 0.35 
microns is requested, as compared to 0.5 microns in the 
past. 
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In order to achieve such high-precision process- 
ing, the flatness of the surface of the wafer, i.e., the 
uniformity and precision of the thickness of the wafer is 
requested to be more strict. Specifically, the total 
5 thickness variation for a wafer after final mirror- 
finishing and polishing needs to be 1 micron or less^ 
while the local thickness variation (LTV) over a 20 mm 
square,, which is to be one IC chip, needs to be 
0.2 micron or less. 

10 

In order to satisfy these precision requirements 
during the wafer polishing process, the wafer must be 
mounted on a base plate of a polishing machine precisely 
in parallel with the plane of the base plate. In gener- 
is al, the following two methods are conventionally employed 
for mounting the wafer on the base plate of the polishing 
machine. 

One of the methods includes applying molten wax 
20 to a heated base plate. The wafer is secured to the base 
plate via the wax. 

According to this method, the wafer secured to 
the base plate Is polished. After polishing, the base 
25 plate is heated again to melt the wax , detaching the 
wafer from the base plate. The wafer is then cleaned 
with an organic solvent to remove wax attachments from 
the wafer . . 

30 This method is advantageous in that variations in 

the thickness of the polished wafer are small. However, 
the steps of heating and cooling the base plate are re- 
quired before and after each polishing. This undesirably 
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nococsltates a heating step of heating and melting wax 
and the use of a harmful organic solvent for cleaning the 
wafer to remove wax attachments. 

5 The other method uses a wafer retainer which is 

to be described in the present invention. A retainer is 
adhered to a base plate in advance, and a wafer is 
adsorbed to the surface of the retainer via liquid such 
as water. According to this method, the wafer can be 
10 easily mounted on and detached from the base plate during 
the polishing process, thereby improving the efficiency 
and facilitating automatization. The wafer retainer is 
9tfti»ttxally securea -co me Dase piare wxrn a pressure- 
sensitive adhesive (PSA) with high tack strength. 

15 

This method, however, is disadvantageous in that 
the adhesive layer formed on the back surface of the 
wafer retainer is so firmly adhered to the base plate 
that a tack strength as large as about 2 to 3 kg/inch 

20 width is exhibited when the wafer retainer is intended to 
be detached from the bass plate in a general manner. 
Specifically, a force of 57 Jcg at maximum is required to 
detach the wafer retainer from a polishing machine base 
plate with a diameter of 485 mm. Thus, it takes an 

25 extraordinarily large amount of labor to exchange the 
used wafer retainer with a new one* 

Thus, the objectives of the present invention are 
(1) to provide a wafer retainer for retaining a wafer to 
30 be polished which adheres to a base plate of a polishing 
machine firmly and stably when the wafer is polished and 
is easily peeled off the base plate when intended to be 
detached, (2) to provide a method for attaching /detaching 
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the wafer retainer to/ from the base plate of the polish- 
ing machine, (3) to provide a wafer retainer for retain- 
ing a wafer to be poXlshed which, when being exchanged or 
replaced, can be easily peeled off a base plate of a 
5 polishing machine by simply cooling the base plate and an 
adhesive layer of the wafer retainer, and (4) to provide 
a method for attaching/detaching the wafer retainer 
to/from the base plate of the polishing machine. 

10 DISCLOSURE OF THE INVgNTION 

A wafer retainer for retaining a wafer to be 
polished according to the present invention includes: a 
foam layer capable of adsorbing a wafer on a surface of 

15 the foam layer in a detachable manner; a pz-essure- 
sensitlve adhesive layer for attaching the foam layer to 
a base plate of a polishing machine; and a release sheet 
attached to the pressure- sensitive adhesive layer in a 
releasable manner, wherein the pressure- sensitive adhe- 

20 sive layer includes an adhesive composition containing a 
polymer, the polymer having a first-order melt transition 
occurring in a temperature range narrower than 15 'C, 

In one embodiment of the Invention, the adhesive 
25 composition includes a side-chain crystallizable polymer 
as the polymer in an amount such that the pressure- 
sensitive adhesive layer becomes substantially \in tacky to 
the base plate of the polishing machine at 20 *C or less 
and substantially tacky to the base plate of the polish-r 
30 ing machine at a temperature higher than 20 •C. 

In another embodiment of the invention, the side- 
chain crystallizable polymer includes as a main component 
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thereof an acrylic acid ester and/or methacryl acid ester 
which has a straight-chain alykyl group including 10 or 
more carbons as a side chain. 

5 In still another embodiment of the invention, the 

side-chain crystallizable polymer is a copolymer o£ 
(meth) aery late having 10 to 14 carbons and at least one 
monomer selected from the group consisting of acrylic 
acid and (meth)acrylate having 1 to 4 carbons. 

10 

In still another embodiment of the invention, the 
copolymer includes the following components: 40% to 95% 
by weight of { meth ) aery late having 10 to 14 carbons; 1% 
to 10% by weight of acrylic acid; and/or 5% to 40% by 
15 weight of ( meth ) aery late having 1 to 4 carbons. 

A method for attaching/ detaching the wafer 
retainer according to the present invention to/from a 
base plate of a polishing machine includes the steps of: 

20 attaching the wafer retainer to the base plate of the 
polishing machine by removing the release sheet of the 
wafer retainer from the pressure-sensitive adhesive 
layer, and thereafter allowing the pressiire- sensitive 
adhesive layer of the wafer retainer to adhere to the 

25 base plate of the polishing machine while keeping the 
base plate at a temperature Tl; and after use of the 
wafer retainer, detaching the wafer retainer from the 
base plate of the polishing machine while cooling the 
base plate from the temperature Tl to a temperature T2, 

30 the temperature T2 being lower than the temperature Tl . 

In one embodiment of the invention, the tempera- 
ture Tl is 20 *C or above, and the temperature T2 is below 
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20*C, 

In another embodlmant of the invention, the 
temperature Tl is 25 *C or above, and the temperature T2 
5 is below 20 "C. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a sectional view of a wafer retainer 
10 according to the present invention. 

Figure 2A is a sectional view showing the status 
where a foam layer is formed on a substrate, forming a 
backing film. Figure 2B is a sectional view showing an 
15 adhesive film. 

Figure 3 is a sectional view showing the status 
where the surface area of the foam layer of the backing 
film shown in Figure 2A has been buffed. 

20 

Figure 4 is a sectional view showing the status 
where a template is placed on the top surface of the 
backing film shown In Figure 3. 

25 Figure 5 is a sectional view showing the status 

where the wafer retainer of the present invention has 
been adhered to a base plate. 

BEST MODE FOR CARRYING OUT THE INVEWTION 

30 

The wafer retainer for retaining wafers to be 
polished according to the present invention includes at 
least: a foam layer capable of adsorbing a wafer on a 
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surface of the foam layer in a detachable manner; a 
pressure-sensitive adhesive layer for attaching the foam 
layer to a base plate of a polishing machine; and a 
release sheet attached to the pressure- sensitive adhesive 
5 layer in a releasable manner. The wafer retainer may be 
composed of three layers as described above, or may 
include an additional layer. For example, a sheet 
substrate may be additionally formed between the foam 
layer and the adhesive layer to obtain a 4-layered wafer 
10 retainer. 

As the sheet substrate, a sheet made of a syn* 
thetic resin such as polyethylene terephthalate, 
polyether imide , and polyurethane may be used. For 
15 example, a polyester film (Lumirror, manufactured by 
Toray Industries, Inc. ) may be used. 

The foam layer is formed, for example, by apply- 
ing to the sheet substrate a foam composition including 

20 urethane polymer, vinyl polymer such as vinyl chloride 
polymer, vinyl chloride- vinyl acetate copolymer,, and 
vinyl chloride-vinyl acetate-vinyl alcohol ternary 
polymer, and a suitable foam solvent such as 
dimethyl formaldehyde and solidifying the foam composition 

25 by a wet solidification method. The surface area of the 
foam layer, especially a skin layer formed on the sur- 
face, is preferably buffed to allow a wafer to be ad- 
sorbed thereon easily. 

30 The adhesive layer isf farmed on the back surfac 

of the foam layer or on the back surface (the surface 
facing the base plate of the polishing machine) of the 
substrate when the wafer retainer includes the substrate. 
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The adhesive layer Is made of an adhesive compo- 
sition which contains a polymer having a first-order melt 
transition occurring in a range narrower than about 15 'C. 
The adhesive composition is a polymer composition having 
5 a first melt transition somewhere between about 5*C and 
50 "C. This transition occurs preferably in a range 
narrower than about 15 'C, more preferably in a range 
narrower than about 10 *C. 

10 The first-order melt transition of the polymer 

can be measured by a viscoelasticity meter. 

As disclosed in Japanese National Patent Publi- 
cation No. 4-507425 « the adhesive composition contains a 

15 sufficient amount of a side-chain crystallizable polymer 
so that the resultant adhesive layer can be substantially 
non-tacky to the base plate of the polishing machine at 
a temperature of about 20 *C or less and Bubstantially 
tacky to the base plate at a temperature more than about 

20 20«C. 

The temperature Tl of the wafer retainer during 
the polishing of the wafer is preferably 20 'C or more, 
more preferably in the range of about 25 to about 35 'C, 
25 most preferably in the range of about 25 to about 30* C. 

The temperature T2 of the wafer retainer at the detach- 
ment of the wafer retainer from the base plate is 
preferably less than 20^*0, more preferably in the range 
of about 10 to about 20 "C. 

30 

As the side-chain crystallizable polymer, side- 
chain crystallizable and/or main-chain crystallizable 
polymers are preferred. These polymers Include polymers 
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which exhibit the temperature-aependenr adhesion proper- 
ties Crystallizable polymers which nay be used in the 
adhesive composition may include both side-chain 
crystallizable and main-chain crystallizable polymers. 
5 The side-Cham crystallizable polymers contain 
crystallizable side-chain moieties, while the main-chain 
crystallizable polymers are rendered crystallizable by 
their backbone structure. Examples of such polymers 
include those selected from the group consisting of 
single stereoregular polyolefin alkylacrylate . and 
alkylmethacrylatre . 

The slde-chain cryeiiallizable polymer used In the 
present Invention can be formulated so as to contain a 
misture of two or more different polymers. 

In general, these polymers contain monomer 
units X of the formula: 

-M- 

I 

S 
I 

c 

Wherein M is a bivalent group capable of forming a main 
25 Cham Of a polymer (or a backbone atom), S is a spacer 
unit, and C is a crystallizable group. These polymers 
generally have a heat of fusion (AHf) of at least about 
20 Joules/g. preferably at least about 40 Joules/g. 

30 The polymers contain about SO to about 100 vi:.% 

„„,no«er units represented by "X". If the polymer con- 
tams less than 100% X, it additionally contains monomer 
units which may be r presented by "Y" or "Z", or both. 



15 



20 
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wherein Y Is any polar or nonpolar monomer or mlx'ture of 
polar or nonpolar monomers capable of polymerizing with 
X or Z, and Z Is a mixture of polar or nonpolar monomers. 

5 Examples of the polar monomers include 

p o 1 y o X y a 1 k y 1 e n e 8 , acrylates Including 
hydroxyethylacrylate, acrylamldes, and methacryl amide. 
These monomers Increase adhesion to most substrates • 

10 The backbone of the polymer (defined by "M" ) may 

be any organic structure (aliphatic or aromatic hydrocar- 
bon, ester, ether, amide, etc. ) or an inorganic structure 
(sulfide, phosphazlne, silicone, etc.), and may Include 
spacer linkages which can be any suitable organic or 

15 inorganic unit, for example, ester, amide, hydrocarbon, 

phenyl, ether, or Ionic salt (e.g., a carboxyl-alkyl 
ammonium or sulphonlxim or phosphonlum ion pair or other 
known Ionic salt pair ) . 

20 The side-chain (defined by "S" and "C" ) may be 

aliphatic or aromatic or a combination of aliphatic and 
aromatic, but must be capable of entering into a crystal- 
line state. Common examples are: linear aliphatic side- 
chains of at least 10 carbon atoms, e.g., C^f-Cja acrylates 

25 or methacrylates , acrylamldes or methacryl amides, vinyl 
ethers or esters, slloxanes or alpha olefins; fluorlnated 
aliphatic side-chains of at least 6 carbon atoms; and p- 
alkyl styrene side-chains wherein the alkyl group con- 
tains 6 to 24 carbon atoms. 

30 

The length of the side-chain moiety Is usually 
greater than 5 times the distance between side-chains in 
the case of acrylates, methacrylates, vinyl esters. 
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acrylamides, methacryl amides , vinyl ethers, and a- 
olefins. 

The side*chaln units should make up greater than 
5 50% of the volume of the polymer, preferably greater than 
65% of the volume. 

In addition to one or more type of the above* 
described polymers, the adhesive composition may contain 

10 conventional additives such as a tackifier (e.g., rosin, 
polyester), an antioxidant, a fibrous or non-fibrous 
filler, and a colorant- An additional adhesive may also 
be contained in the adhesive composition unless it 
significantly affects the overall temperature -sensitive 

15 property of the adhesion composition. The amount of the 
crystallizable polymer contained in the adhesive composi- 
tion is preferably in the range of about 40% by weight to 
about 100% by weight. 

20 Especially suitable examples of the polymer 

contained in the adhesive composition are as follows: 

(1) the copolymer of 90-97 parts by weight of 
tetradecyl aery late and 3-10 parts by weight of acrylic 

25 acid 

(2) the copolymer of 10-60 parts by weight of 
lauryl acrylata, 40-90 parts by weight of tetradecyl 
acrylate, and 3-10 parts by weight of acrylic acid 

30 

(3) the copolymer of 70-90 parts by weight of 
tetradecyl acrylate, 5-20 parts by weight of butyl 
acrylate, and 3-10 parts by weight of acrylic acid 
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(4) the copolymer of 70-90 parts by weight of 
hexadecyl acrylate, 5-20 parts by weight of butyl acry- 
Xate, and 3-10 parts by weight of acrylic acid 

5 The suitable temperatures at use of the adhesive 

compositions including the above copolymers ( 1 ) to ( 4 ) 
are as follows : 

( 1 ) about 20 * C . The temperature at which the 
10 adhesiveness greatly lowers is about 15 *C or less. 

(2) about 10 to about 20* C. The temperature at 
which the adhesiveness greatly lowers is about 5*C or 
less when about 10 *C is used and about 15 °C or less when 

15 about 20' C is used. 

(3) about 0 to about 15 *C. The temperature at 
which the adhesiveness greatly lowers is about -5'C or 
less when about 0*C is used and about 10 "C or less when 

20 about 15 *C is used. 

(4) about 15 to about SS^C. The temperature at 
which the adhesiveness greatly lowers is about 10 *C or 
less when about 15*^0 is used and about 30 *C or less when 

25 about 35*C is used. 

Especially suitable is a copolymer of 
(meth) aery late having 10-14 carbons, acrylic acid, and /or 
(meth) aery late having 1-4 carbons, of which temperature 
30 sensitivity and tackiness are well balanced. Such a 
copolymer contains 40% by weight or more, preferably 45 
to 95% by weight of ( meth )acryl ate having 10-14 carbons, 
1 to 10% by weight, preferably 2 to 5% by weight of 
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10 



15 



20 



25 



acrylic acid, and/or 5 « 40* by weigh*, preferably 10 to 
35% by weight of (ineth)acrylate. 

The adhesive composition containing the polymer 
exhibiting the above-described temperature-dependent 
adhesion properties may be directly applied to the foam 
lever or the sheet substrate to form the adhesive layer 
with a uniform thiOcness. Alternatively, the adhesive 
composition may be tninly and uniformly applied to a thin 
sheet substrate, and then the resultant substrate with 
the adhesive layer may be laminated with the foam layer 
or the sheet substrate with the foam layer formed there- 



on. 



The adhesive composition may be applied as It Is 
or as an emulsion or a latex with an appropriate solvent. 
Appropriate monomers which can form a polymer and addi- 
tives may be directly applied to the foam layer or th 
Sheet substrate and cured by heating, radiation, or any 
other appropriate method known to those skilled in the 



A release sheet (or a release film) is attached 
1:0 the exposed surface of the adhesive layer, so that the 
adhesive layer is protected by the release sheet until 
the wafer retainer is actually used. The release sheet 
is composed of a soft thin film, for example, a paper 
sheet, a plastic film such as a polypropylene film, and 
a metal foil, which is surface-treated with a release 
30 agent, if necessary, to facilitate the releasing. m 
particular, a silicone- treated polyester film xs pre- 
ferred m the aspect of dusting characteristics and 
smoo'thnees . 
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The wafer retainer with the above structure is 
attached to the baee plate of the polishing machine 
typically in the following manner. First, the base plate 
is removed from the polishing machine, cleaned, and 
secured horizontally so that the surface thereof to which 
the wafer retainer is to be attached is exposed at room 
temperature (generally, about 25 -C), The wafer retainer 
is taken out from a package and, after removing the 
release sheet from the tacky surface of the wafer retain- 
er, placed on the base plate so that the tacky surface 
comes into contact with the exposed surface of the base 
plate. At this time, the wafer retainer is desirably 
curved lightly before being attached to the base plate, 
so that the center portion of the retainer can attach to 
15 the base plate first, followed by gradual attachment 
toward the periphery of the retainer. Pressure is then 
applied to the entire top surface of the wafer retainer 
from above uniformly by any appropriate method. The 
pressure is preferably 1 kg/cm» or less. As an example 
20 of pressure application, the wafer retainer may be 
pressed with a flat plane via a sufficiently thick 
elastic member. Most preferably, the retainer may be 
covered with a plastic sheet. Air under the plastic 
sheet is absorbed to obtain negative pressure and thus 
pressurize the. wafer retainer. 



Through the above process, the adhesive layer on 
the back surface of the substrate of the wafer retainer 
closely adheres to the base plate. The tack strength of 
the wafer retainer attached to the base plate at this 
time is as strong as about 2 to 3 kg/inch width, which is 
exhibited when the former is intended to be detached from 
the latter in a general manner. 
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After tha attachment of the wafer retainer to the 
polishing machine in the above manner and subsequent 
processing of the wafer, the wafer retainer ia detached 
from the base plate in the following manner. The tacki- 
5 ness of the temperature- activated preBSure-sensitive 
adhesive formed on the back surface of the wafer retainer 
rapidly decreases by cooling the base plate by about 5*C 
below room temperature, i.e., to about 20 'C. The tack 
strength lowers to about 0,2 to 0-5 kg/inch width, 
10 allowing the wafer retainer from detaching from the base 
plate easily. The base plate may be cooled by immersing 
it in water or cold water, showering it with water or 
cold water, or exposing it to cold air blow. 

15 Thus , in the wafer retainer according to the 

present invention, the adhesive composition constituting 
the adhesive layer includes a polymer' having a first- 
order melt transition occurring in a range narrower than 
15 "C. With such an adhesive composition including a 

20 temperature- activated pressure- sensitive adhesive, the 
tackiness of the adhesive layer to the base plate can be 
greatly lowered by cooling the base plate and the wafer 
retainer. Thus, the wafer retainer can be easily de- 
tached from the base plate at the time of the exchange of 

25 the used wafer retainer with a new one. 

The first-order melt transition refers to a 
phenomenon occurring at a temperature in about the middle 
between the glass transition point and the melting point, 
30 observed when the viscoelasticity of a polymer is mea- 
sured by gradually increasing the temperature. By 
slightly varying the temperature from an arbitrarily set 
temperature (for example, 2 to 5*C), the polymer becomes 
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crystalline or non- crystalline reverslbly, resulting in 
an aggressive change in the tackiness of the polymer to 
the base plate as described above. 

5 Hereinafter^ the present invention will be 

specifically described by way of examples. However, the 
invention is not limited to the examples. 

( Example 1 ) 

10 As shown in Figure 2A, Composition I (having the 

composition shown in Table 1 ) was coated at a thickness 
of 700 microns on a polyester film 1 < Lumirror, manufac- 
tured by Toray Industries, Inc.; thickness: 188 microns). 
Composition 1 was then allowed to wet-coagulate so as to 

15 form a foam layer 2. This composite was subjected to a 
washing process and a drying process, whereby a backing 
film was obtained. The outermost 100 microns (indicated 
as 2a in Figure 2A) of the resultant backing film was 
eliminated by buffing, whereby a backing film shown in 

20 Figure 3 was obtained. 

A temperature-activated pressure- sensitive 
adhesive (manufactured by Landeck Corporation) was coated 
at a thickness of 20 microns on one face of a polyester 

25 film 3c ( Lumlrror , manufactured by Toray Industries, 
Inc.; thickness: 25 microns), thereby forming an adhesive 
layer 3a, On the other face of this polyester film, a 
conventional adhesive composition (AR-798: an acrylic 
adhesive manufactured by Sankyo Chemical Co., Ltd.) was 

30 coated so as to have a thickness of 20 microns, thereby 
forming an adhesive layer 3b. Then, each adhesive layer 
was covered with a release sheet 4. Thus, a double 
coated adhesive film A with release sheets 4 was obtained 
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as shown in Figure 2B. 

The release sheet 4 on -the adhesive layer 3b of 
the above adhesive film A was peeled, and thus the 
adhesive layer 3b of the above adhesive film A was at- 
tached to the polyester film 1 of the backing film, 
thereby producing a backing film 5 (shown in Figure 1) 
with a temperature-activated pressure-sensitive adhesive 
provided thereon. In Figure X, reference nximeral 3 
(including 3a, 3b, and 3c) denotes an adhesive layer, and 
4 denotes a release sheet. 

The backing film 5 was cut into a circle having 
a diameter of 485 mm. A template 6 (composed of glass 
epoxy resin) with recesses for positioning and retaining 
wafers was attached to the backing film 5 by means of a 
press. Thus, a template with a backing film was obtained 
( Figure 4 ) - 

The template 6 having the doubled coated adhesive 
^ape thereon had an outer diameter of 485 mm and seven 6- 
inch pockets (recesses). The template 6 includes an 
adhesive layer provided on one face thereof, with a 
release sheet being attached to the adhesive layer. The 
release sheet was peeled off the adhesive layer, and the 
template 6 was attached onto the backing film 5. Thus, 
a wafer retainer was completed. 

Next, as shown in Figure 5, the release sheet 4 
of the wafer retainer was peeled off the wafer retainer, 
and the wafer retainer was lightly attached to a ceramic 
upper base plate 7 of a polishing machine. Thereafter, 
a flat composed of quartz (weight: 10 kg; outer diameter: 
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485 inm) wae uniformly placed on the iremplate 6 and was 
lef't for 30 mxnu'tes so as to allow the adhesive to gain 
intimacy with the upper base plate 7. The adhesion 
temperature was at 25*C. 

5 

The above-described wafer retainer was evaluated 
by using a single-side polishing machine (SPM-19, manu- 
factured by Fujikofihi Kikai). Wafers of silicon 
monocryetal P (100) (diameter: 5 inches) were subjected 

10 to a polishing under the conditions described in Table 2 . 

Fifty polishes, each requiring 30 minutes^ were continu- 
ously performed. After the wafer retainer was thus used, 
the ceramic upper base plate with the non-usable wafer 
retainer was immersed in pure water at 20 *C. The wafer 

15 retainer having the temperature-activated pressure- 
sensitive adhesive easily peeled off the upper base plate 
at a peeling force of at most 7 kg. 

( Example 2 } 

20 A temperature -activated pressure-sensitive 

adhesive was directly coated at a thickness of 
20 microns, thereby forming an adhesive layer 3, on a 
back face (i.e., on a polyester film 1 side) of a backing 
film which was fabricated by the same manner described in 

25 Example 1. A release sheet 4 was attached to this 
adhesive layer 3 so as to fabricate a backing film 5 
having the structure shown in Figure 1. 

A template (composed of a glass epoxy resin 
30 sheet) having a diameter of 485 mm and seven 6-inch 
pockets (recesses) was attached to a ceramic upper base 
plate by using the , same double coated adhesive film A 
employed in Example 1. Specifically, the adhesive 
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layer 3a of 'the double coated adhesive film A was at:-> 
tached to the ceramic upper base plate. The adhesion was 
conducted at 25 for 2 minutes, with a load of 1.5 kg 
/cm' applied to the template- Furthermore, the above* 
5 mentioned backing film was cut into circles having a 
diameter of 6 inches. After the release sheet 4 was 
peeled, each circular- shaped backing film was inserted 
into a pocket (recess) of the template • Thus, the 
backing films were secured to the ceramic upper base 
10 plate, whereby a wafer retainer was obtained. 

The above* described wafer retainer was evaluated 
by using a single-side polishing machine (SPM-19, manu- 
factured by Fujikoshi Kikai). Wafers of silicon 

15 monocrystal P (100) (diameter: 6 inches) were subjected 
to a polishing under the conditions described in Table 2. 
Fifty polishes, each requiring 30 minutes, were continu- 
ously performed. After the wafer retainer was thus used, 
the ceramic upper base plate with the non-usable wafer 

20 retainer was immersed in pure water at 20 *C. Each 
backing film having the temperature -activated pressure- 
sensitive adhesive easily peeled off the upper base plate 
at a peeling force of at most 2.4 kg. The template also 
easily peeled off the upper base plate at a peeling force 

25 of at most 2.8 kg. 

(Comparative Example 1) 

Composition I was coated at a thickness of 
700 microns on a polyester film 1 (Lumirror, manufactured 
30 by Toray Industries, Inc.; thickness: 188 microns). 

Composition I was then allowed to wet -coagulate. This 
composite was subjected to a washing process and a drying 
process, whereby a backing film having the structure 
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shown In Figure 2 was obtained. The outermost 100 
microns of (Indicated as 2a in Figure 2) of the backing 
film was ellininated by buffing « whereby a backing film 
shown in Figure 3 was obtained. 

5 

A commercially available double coated adhesive 
tape (ST-442, manufactured by Sumitomo 3M Corporation) 
was attached to the polyester film 1 of the above- 
mentioned backing film, thereby producing a backing film 
10 with a conventional pressure-sensitive adhesive. 

This backing film was cut into a circle having a 
diameter of 485 nun. As in Example 1^ a template 6 
(composed of glass epoxy resin) with recesses for posl- 
15 tioning and retaining wafers was attached to the backing 
film 5 by means of a press. Thus, a template with a 
backing film was obtained ( Figure 4 ) . 

The template 6 having the doubled coated adhesive 
20 tape had an outer diameter of 485 mm and seven 6-inch 
pockets (recesses). As described above, the template 6 
includes an adhesive layer provided on one face thereof, 
a release sheet being attached to the adhesive layer. 
Thus, a wafer retainer was completed. 

25 

Next, as shown in Figure 5, the release sheet of 
the wafer retainer was peeled off, and the wafer retainer 
was lightly attached to a ceramic upper base plate of a 
polishing machine. Thereafter, a flat composed of quartz 
30 (weight: 10 kg; outer diameter: 485 mm) was uniformly 
placed on the template 6 and was left for 30 minutes so 
as to allow the adhesive to gain intimacy with the upper 
base plate 7. The adhesion temperature was at 25 "C. 
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The above-described wafer retainer was evaluated 
by using a single-side polishing machine (SPM-19, manu- 
factured by Fu j ikoshi Kikai ) - Wafers of silicon 
monocrystal P (100) (diameter: 6 inches) were subjected 
to a polishing under the conditions described in Table 2. 
Fifty polishes, each requiring 30 minutes, were continu- 
ously performed. After the wafer retainer was thus used, 
the non-usable wafer retainer was peeled off the ceramic 
upper base plate, requiring a peeling force of at most 
34 kg- As will be appreciated, the template of the wafer 
retainer of Comparative Example 1 could not be peeled off 
as easily as the templates of the wafer retainers of 
Examples 1 and 2. 



15 


Table 1 






Ester-type polyurethane 
(CRISVON-7667; manufactured by 
Dainippon Ink and Chemicals, Inc. ) 


100 phr 


20 


dimethyl f ormami de 

(manufactured by Nitto Chemical 
Industry Co., Ltd.) 


50 phr 




Pigment 

(DlLAC-5442; manufactured by 
*Dainippon Ink and Chemicals, Inc. ) 


20 phr 


25 


Surfactant 

(K ASSISTOR SD-7; manufactured by 
Dainippon Ink and Chemicals, Inc. ) 


3 phr 
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Table 2 



poxi. snails 
machine 


manufactured by Fujlkoshi Kikal) with 
a carrier plate (diameter: 485 mm) 


Wafer to be 
processed 


Silicon raonocrystal P (100) wafer 
(diameter: 6 Inches) 


Polishing 
cloth 


SUBASOO 


Polishing 
slurry 


KALC02350; diluted by 20 times 


Processing 
pressure 


300 g/cm^ 


Slurry flow 
rate 


500 ml/min. 


Processing 
tine 


30 min. 



15 

( Example 3 ) 

(Hereinafter, "parts" represent "parts by weight".) 



20 A*. Preparation of a polymer 

Forty- five parts of tetradecylacrylate, 50 parts 
of dodecylacrylate, 5 parts of acrylic acid, and 0.3 
parts of azobis isobutyronitrile (AIBN) were mixed in 200 
parts of toluene, and stirred at 60 for 20 hours to 

25 allow these monomers to polymerize - The resultant 
polymer had a molecular weight of 500,000 and a melting 
point of lO'C. 
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A polymer solution was prepared by using a 
solvent: (heptane: ethyl acetate - 90 parte:10 parta) eo 
that the solid portion in the polymer solution accounted 
for 30% by weight. A temperature-activated pressure- 
5 sensitive adhesive was obtained by adding 0 . 1 parts of a 
cross-linking agent (Kemitaito PZ-33) to 100 parts of 
this polymer solution. 



10 



15 



20 



25 



30 




A double coated adhesive film B with release 
sheets provided thereon was obtained in the same manner 
the double coated adhesive film A in Example 1 was 
produced except thet the above-mentioned temperature- 
activated pressure- sensitive adhesive was used in the 
place of the temperature-activated pressure-sensitive 
adhesive (manufactured by LandeOc Corporation) of the 
double coated adhesive film A. 

A wafer retainer was obtained in the same manner 
the wafer retainer of Example 1 was obtained except for 
using the double coated adhesive film B having release 
sheets. The resultant wafer retainer was evaluated in 
the same manner as in Example 1 except that the ceramic 
upper base plate with the wafer retainer was immersed in 
pure water at about 0*C. 

The wafer retainer having the temperature- acti- 
vated pressure- sensitive adhesive easily peeled off an 
upper base plate at a peeling force of at most 6 kg. 



( Bxampl 4 ) 
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A. Prepara'tlon of a polymer 

Ninety-five parts of tetradecylacrylate, 5 parts 
of acrylic acid, and 0.3 parts of azobie ieobutyronitrile 
(AIBN) were mixed in 200 parts of toluene, and stirred at 
5 60 'C for 20 hours to allow these monomers to polymerize. 
The resultant polymer had a molecular weight of 500^000 
and a- melting point of 21*C. 

A polymer solution was prepared by using a 
10 solvent ( heptane : ethyl acetate - 90 parts: 10 parts) so 
that the solid portion in the polymer solution accounted 
for 30% by weight. A temperature- activated pressure- 
sensitive adhesive was obtained by adding 0.1 parts of a 
cross-linking agent (Kemitaito PZ-33) to 100 parts of 
15 this polymer solution. 

B. Fabrication of a wafer retainer and an evaluation 
thereof 

20 A double coated adhesive film C with release 

sheets provided thereon was obtained in the same manner 
the double coated adhesive film A in Example 1 was 
produced except that the above-mentioned temperature- 
activated pressure-sensitive adhesive was used in the 

25 place of the temperature -activated pressure- sensitive 
adhesive (manufactured by Landeck Corporation) of the 
double coated adhesive film A. 

A wafer retainer was obtained in the same manner 
30 the wafer retainer of Example 1 was obtained except for 
using the above-mentioned double coated adhesive film C 
having release sheets- The resultant wafer retainer was 
evaluated in the same manner as in Example 1 except that 
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the ceramic upper base plate with the wafer retainer was 
inmersed In pure water at about 10 *C. 

The wafer retainer having the temper a ture- act i- 
5 vated pressure-sensitive adhesive easily peeled off an 
upper base plate at a peeling force of at most 5 kg. 

( Example 5 ) 

10 A. Preparation of a polymer 

Fifty parts o f hexadecy 1 aery late , 4 5 parts o f 
dodecylacrylate, 5 parts of acrylic acid, and 0.3 parte 
of azobis isobutyronitrile (AIBN) were mixed in 200 parts 
of toluene, and stirred at 60 'C for 20 hours to allow 

15 these monomers to polymerize. The resultant polymer had 
a molecular weight of 500,000 and a melting point of 
20'C. 

A polymer solution was prepared by using a 
20 solvent ( heptane : ethyl acetate » 90 parts: 10 parts) so 
that the solid portion in the polymer solution accounted 
for 30% by weight. A temperature- activated pressure- 
sensitive adhesive was obtained by adding 0.1 parts of a 
eroaa-linking agent (Kemitaito PZ-33) to 100 parts of 
25 tbls polymer solution. 

B. Fabrication of a wafer retainer and an evaluation 
thereof 

30 A doiible coated adhesive film D with release 

sheets provided thereon was obtained in the same manner 
the double coated adhesive film A in Example 1 was 
produced except that the above-mentioned temperatur - 
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activated pressure- sensi-tive adhesive was used In the 
place of the temperature- activated pressure-sensitive 
adhesive (manufactured by Landeck Corporation) of the 
dovible coated adhesive film A. 

5 

A wafer retainer was obtained In the same manner 
the wafer xetalner of Example 1 was obtained except for 
using the above-mentioned double coated adhesive film D 
having release sheets. The resultant wafer retainer was 
10 evaluated In the same manner as In Example 1 except that 
the ceramic upper base plate with the wafer* retainer was 
Immersed in pure water at about 10 'C- 

The wafer retainer having the temper ature-actl- 
15 vated pressure- sensitive adhesive easily peeled off an 
upper base plate at a peeling force of at most 4 kg. 

( Example 6 ) 

20 A. Preparation of a polymer 

Seventy- five parts of hexadecylacrylate, 20 parts 
of butyl aery late, 5 parts of acrylic acid, and 0-3 parts 
of azobls Isobutyronitrile (AIBN) were mixed in 200 parts 
of toluene, and stirred at 60 *C for 20 hours to allow 

25 these monomers to polymerize. The resultant polymer had 
a molecular weight of 400,000 and a melting point of 
20*C. 

A polymer solution was prepared by using a 
30 solvent ( heptane: ethyl acetate - 90 parts: 10 parts) so 
that the solid portion in the polymer solution accounted 
for 30% by weight. A temperature- activated pressure- 
sensitive adhesive was obtained by adding 0 . 1 parts of a 
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cross-linking agent (Keinitaito PZ-33) to 100 parts of 
this polymer solution. 

B, Fabrication of a wafer retainer and an evaluation 
thereof 

A double coated adhesive film E with release 
sheets provided thereon was obtained in the same manner 
the double coated adhesive film A in Example 1 was 
produced except that the above-mentioned temperature- 
^Q^^y^^e^ pressure-sensitive adhesive was used in the 
place of the temperature- activated pressure-sensitive 
adhesive (manufactured by Landeck Corporation) of the 
dotible coated adhesive film A. 



10 



15 



A wafer retainer was obtained in the same manner 
the wafer retainer of Example 1 was obtained except for 
using the above-mentioned double coated adhesive film E 
having release sheets. The resultant wafer retainer was 
20 evaluated in the same manner as in Example 1 except that 
the ceramic upper base plate with the wafer retainer was 
immersed in pure water at about 10 'C. 

The wafer retainer having the temperature-actl- 
25 vated pressure-sensitive adhesive easily peeled off an 
upper base plate at a peeling force of at most 7 kg. 

(Comparative Example 2) 

30 An adhesive composed of 100 parts of 

butylacrylate, 5 parts of acrylonitrlle, and 5 parts of 
acrylic acid was prepared. 



wo 96/30163 PCT/JP96/00806 

- 28 - 

A doiible coated adhesive film with release sheets 
provided thereon was obtained In the same manner the 
double coated adhesive film A in Example 1 was produced 

except that the abOve-montion«d "tarapojEra-tuaro-me^lvatad 

5 pressure-sensitive adhesive was used in the place of the 
temperature- activated pressure- sensitive adhesive 
(manufactured by liandock Corporation) of th© douteio 
coated adhesive film A. 

10 A wafer retainer was obtained in the same manner 

the wafer retainer of Example 1 was obtained except for 
using the above-mentioned double coated adhesive 
film having release sheets. The resultant wafer retainer 
was evaluated in the same manner as in Example 1 . 

15 

The wafer retainer having the temperature-acti- 
vated pressure-sensitive adhesive easily peeled off an 
upper base plate at a peeling force of at most 28 kg. 

20 The exchanging or replacement of a wafer retainer 

for retaining wafers to be polished according to the 
present Invention « conducted after each polishing pro- 
cess. Is substantially facilitated because the wafer 
retainer can be peeled off a base plate by simply cooling 

25 the base plate and an adhesive layer of the wafer retain- 
er. 



capable of adsorbing a wafer on a 
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CLAIMS 

1. A wafer retainer for retaining a wafer to be polished, 
the wafer retainer eomprislng : 
5 a foam layer capable of 

surface of the foam layer In a detachable manner; 

a pressure-sensitive adhesive layer for attaching the 
foam layer to a base plate of e poliehing machine; and 
a release sheet attached to the pressure-sensitive 
10 adhesive layer in a releasable manner. 

Wherein the pressure-sensitive adhesive layer com- 
prises an adhesive composition containing a polymer, the 
polymer having a first-order melt transition occurring in 
a temperature range narrower than 1S*C. 

" 2 A wafer retainer according to claim 1, wherein th 
adhesive composition comprises a side-chain 
crystalll«ble polymer ae the polymer in an amount such 
that the pressure-sensitive adhesive layer becomes 

20 substantially untacky to the base plate of the ^^^-^^ 
machine at 20-C or less and substantially tacky to the 
base plate of the polishing machine at a temperature 
higher tban 20"C. 

25 3 A wafer retainer according to claim 2, wherein th 
side-chain crystallizable polymer comprises as a main 
component thereof an acrylic acid ester and/or methacryl 
acid ester which has a straight- chain alykyl group 
including 10 or more carbons as a side chain. 

30 

4 A wafer retainer according to claim 2, wherein the 
side-chain crystalllzable polymer is a copolymer of 
(meth)acrylate having 10 to 14 carbons and at least one 
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monomer selected from the group consisting of acrylic 
acid and ( me th ) aery late having 1 to 4 carbons. 

5. A wafer retainer according to claim 4, wherein the 
5 copolymer comprises the following components: 

40% to 95% by weight of ( math ) acryi ate having 10 to 
14 carbons; 

1% to 10% by weight of acrylic acid; and/or 
5% to 40% by weight of (meth) aery late having 1 to 4 
10 carbons . 

6. A method for attaching/detaching the wafer retainer 
according to claim 1 to/ from a base plate of a polishing 
machine, the method comprising the steps of: 

15 attaching the wafer retainer to the base plate of the 

polishing machine by removing the release sheet of the 
wafer retainer from the pressure-sensitive adhesive 
layer, and thereafter allowing the pressure-sensitive 
adhesive layer of the wafer retainer to adhere to the 

20 base plate of the polishing machine while keeping the 
base plate at a temperature Tl; and 

after use of the wafer retainer, detaching the wafer 
retainer from the base plate of the polishing machine 
while cooling the base plate from the temperature Tl to 

25 a. temperature T2, the temperature T2 being lower than the 
temperature Tl. 

7. A method according to claim S, wherein the tempera- 
ture Tl is 20 'C or above, and the temperature T2 is below 

30 20'C. 

8. A method according to claim 6, wherein the tempera- 
ture Tl is 25 'C or above, and the temperature T2 is below 
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